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Progressive familial heart block
Part I. Extent of the disease
MARIE TORRINGTON, H. W. WEYMAR, P.-L. VAN DER MERWE, A. J. BRINK
Summary
Progressive familial heart block (type I) has been
identified in the RSA. Since 1977 many families have
been referred for pedigree tracing. The present pro-
bands of some 9 pedigrees are the descendants of
specific children of an immigrant; other genetic
diseases appear in these pedigrees. The necessity
of identifying, diagnosing and possibly treating the
descendants of carriers is emphasized.
- S Air Med J 1986; 70: 353-355.
Since 1977, when progressive familial heart block (PFHB) was
identified in the RSA, 1 a further 40 families have been referred
for investigation and identification of this disease. The probands
requested the investigation of their family histories because
they were aware of sudden deaths in the families, because the
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death had occurred at a comparatively young age, and because
their observation had led to anxiety.
Investigation of these family pedigrees sought to identify
new branches of families with PFHB, which could have had a
link with the original study.l It also sought to establish a
possible connection between PFHB and other genetic diseases,
to document the progression of heart blocks in the identified
individuals (Part II of this study; p. 356), and finally to offer
counselling and referral to the affected members of the families
whenever necessary.
Patients and methods
South Africa is fortunate in that it has unique documentation on
all the immigrants who came to this country in the 17th century.
This documentation, classified in the work of De Villiers and
Pama2 and the Dutch Reformed Church records, makes it possible
to trace white South African families from the present generation
back to the original European immigrants. Such families, at the
rate of a new generation every 25 years, can have only 13
generations. Present knowledge of a hereditary disease spread over
current generations therefore allows researchers to seek a founder
member in the original ancestors. Such work is, however, time-
consuming and this article refers to only 9 families in whom full
documentation was possible.
Results
Families V, W, R, F, VN
These families were traced back to the same ancestors of D and
F as described by Brink and Torringron,l namely individuals 3, 4
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Discussion
Fig. 2. Schematic diagram of ancestral link between PFHB and
o~her genetic diseases (M = male; F = female; HD = heart
disease;. P = porphyria; FHB(PM) = progressive familial heart
block With pacemaker; FHB & MI = progressive familial heart
block and myocardial infarction; FH = familial hypercholestero-
laemia; SD = sudden death).
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one would expect an approximate 50% occurrence of a disease
appearing in the present generation.
The number of individuals traced in all 9 families as well as
those of the former srudy are given in Table 1. It must be borne in
mind that the line of disease was traced back through a single
ancestr~ parent. The extent of the disease is therefore likely to be
much WIder than that found in the branches of the families which
have so far been identified.
PFHB, FH and porphyria variegata have all been described in
the literarure as presenting as an autosomal dominant disease. 1,3,_
The unexplained number of sudden deaths, as yet of unknown
cause, could therefore be due to the manifestation of PFHB
and/or FH in previous generations (Table Il).
. . In the families being srudied at present, intermarriage occurred
III practIcally every generation (Table Ill). Thus, in the case of
VN where 7 intermarriages were identified, no cognizance is taken
of other intermarriages occurring in the sibship. At generation 2, I
mtertn~age only was of interest to the link with the proband but
8 other mtermarriages were identified, I each in V, S and K and a
further 5 which have not been followed up. This pa.trern c;uld be
observed at every generation in all pedigrees.
The initial immigrant married in South Africa in 1735 and 9
of his II children married between 1760 and 1775. Four of
these children were sons and are the ancestors of the present
families discussed. The remaining 5 daughters have not been
traced because the Genealogical Society follows only the male
lines. The assumption that some of the daughters may have
and 5 - generation I - in Fig. I. In generations 6, 7 and 8 the
mdlvldual males and females illustrated and numbered have had
permanent pacemakers implanted for PFHB. Their ancestral links
are clearly traced to 3 men (numbers 3, 4 and 5), the sons of the
original immigrant to South Africa in generation I. These 3 men
were part of a sibship of 11 and both the former srudy' (D and F)
and the present findings show that these 3 brothers were the
originators of PFHB in South Africa.
Fig. 1. Schematic diagram of ancestral link between the PFHB
families (M = male; F = female; U = unknown; Gen = generation).
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Families K, S, Z, VR-F
In contrast with the above 5 families, these 4 families had had
no known history of PFHB leading to the implantation of perma-
nent pacemakers, and therefore no one up to now had had a
pacemaker implanted. Nevertheless, all 5 families described a
familial history of sudden deaths at a comparatively young age
(FIg. 2). In generation 5, for instance, the descendants of family K
had met or heard of 3 men and 6 women who had died suddenly
at a young age. This suggestive history of PFHB led to the tracing
of their pedigrees.
Families K, S and Z were found to be linked to the 3 brothers
(3, ~ and 5) previously mentioned in generation I (Fig. 2). In
family K the suggestive history of PFHB was found to be addi-
tional to a confirmed history of familial hypercholesterolaemia
(FH) (generations 7 - 8 of brother No. 3).
In family S the suggestive history of PFHB was additional to a
confirmed history of porphyria (generation 6 of brother o. 3), an
observation which had already been substantiated in family VN
previously mentioned.
In family Z there was only a suggestive history of PFHB
(generations 6 - 7 of brother No. 5).
The last family VR-F exhibited both a suggestive history of
PFHB and a confmned one of porphyria but they were descendants
of yet another brother (No. 7 in generation I). This last observation
strengthens the patrern of inheritance of a dominant gene where
TABLE I. TOTALS OF INDIVIDUALS TRACED IN DIFFERENT FAMILIES
Type I Family surnames
Generation (former study) V W R F VN Z S K VR-F
1 2
2 14
3 54
4 +113 10
5 +77 49
6 6 7 8 10 26 1
7 31 17 3 3 9 2 23 19 24
8 29 25 8 8 21 3 3 19 15
Total +260 66 49 11 11 30 13 36 123 40
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TABLE 11. NO. OF SUDDEN DEATHS IN DIFFERENT FAMILIES
Family surnames
Generation V W R F VN Z S K VR-F
1 Unknown
2 Unknown
3 Unknown
4 1
5 2 1 1 3 9 1
6 3 5 3 2 1 6 13 4
7 2 4 1
8 1 1
Total 6" g- {) ""3 3 4 TO 24 5"
TABLE Ill. NO. OF INTERMARRIAGES OCCURRING IN EACH GENERATION
Other known lines
Family surnames of descendants not
Generation V W R F VN Z S K VR-F Total traced
1
2 1 4 5
3 1 1 ?
4 3 5 6
5 1 2 3 16
6 1 1 3 6
7 0 1
8 0 0
Total 7 2 4 16 34
had the gene and passed it on to their descendants cannot be
excluded. However, to date, none of the pedigrees that could
be traced back was linked to any of the daughters. The 4 sons
produced 21 children between 1763 and 1790.2 There is no
further data in De Villiers and Pama2 relating to these
children's descendants at generation 3 on Figs I and 2. Such
links as were found between generation 3 and the present
generations (7 and 8) were traced through archival research.
As already mentioned, a dominant disease will affect
approximately half a sibship. An estimate of the number of
affected individuals arising from the initial immigrant can be
made on the basis of the following assumptions: if there were 8
generations of 25 years each (from the 4 sons at generation 1),
and on average only 5,25 children were born to each married
couple per generation (the 21 children who survived the 4 sons
of the initial immigrant give an average of 5,25 children per
family), then, since it is expected that half of each sibship will
be affected, an estimate of the number of affected individuals
in the 8th generation is 2254 per son. This number multiplied
by 4 sons gives a minimum estimate of 9 000 people who have
some form of familial heart disease. Two of the assumptions
are probably underrated, namely the generation gap of 25
years and a family of 5 children. Young people in the 17th,
18th and 19th centuries tended to be married by their 20th
birthday and children (under normal conditions) were born on
an average of every 15 months.
This basic estimate has not taken into account descendants
of any other children of the initial immigrant, since it has not
included the possibility of the appearance of homozygotes. It
is known that intermarriages in isolates may lead to the birth
of a homozygote. Former studies on FH have shown the.
reason for the development of this manifestation in certain
families in South Africa. 5
These 9 pedigrees from the 40 referred for investigation
thus represent only a small fraction of the problem in the RSA
and a conservative estimate of the prevalence of PFHB or
familial heart disease is therefore I in 500 South Africans of
European descent.
Conclusion
PFHB is a disease of considerable magnitude; it is also progres-
sive, as will be shown in Part n. Therefore it is of vital
importance that affected people in a much greater section of
the population should be identified, followed up and if neces-
sary treated prophylactically by implantation of permanent
pacemakers to prevent more unnecessary sudden deaths.
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